Purpose: To evaluate and compare the therapeutic efficacy of quetiapine in bipolar I and II depression patients in the clinical setting.
Introduction
The lifetime prevalence of bipolar disorder (BD) is approximately 3%-5%, and 80%-90% of all BD patients experience depressive symptoms. 1, 2 In patients with BD, depressive periods tend to last longer than manic periods. 3 In addition, a study that examined the symptoms experienced by BD patients over a 6-month period reported that approximately 60% of BD patients experienced depressive symptoms, which is two-fold higher than the incidence of manic symptoms. 4 In other words, the period of depressive symptoms lasts longer, and the incidence of depressive symptoms is higher than that of manic symptoms. However, bipolar depression does not respond well to treatment; it frequently progresses to recurrent episodes of mood disorder, making it difficult to treat. The most widely used psychopharmacologic strategies for the treatment of bipolar depression include mood stabilizer monotherapy, a combination of mood stabilizers, and combination therapy with antidepressants. However, most recently, monotherapy with atypical antipsychotics, combination therapy with antidepressants, and combination therapy with mood stabilizers have been newly recommended. [5] [6] [7] [8] [9] [10] Atypical antipsychotics are approved for the treatment of schizophrenia and psychotic disorders. However, due to their mechanism of action, they have been widely used to improve depressive symptoms in patients with psychotic disorders and BD. 7 In particular, quetiapine has been known to exert antidepressant effects in patients with psychotic disorders and depressive symptoms. 11 In two recent large-scale, double-blind, randomized controlled trials, quetiapine monotherapy was proven to have significantly higher antidepressant effects than placebo on bipolar I and II disorder (BD-I and BD-II), rapid cycling BD, and depression with anxiety symptoms. Moreover, the risk of inducing manic symptoms with quetiapine monotherapy was not higher than that with placebo. These results indicate that quetiapine could be used as a first-line drug for the treatment of bipolar depression. 12, 13 Quetiapine was the first antipsychotic to be approved as a monotherapeutic agent for bipolar depression, not only by the US Food and Drug Administration but also by the Korean Food and Drug Administration.
However, the previous data were obtained using highly selective patients with many prescription restrictions, which could be different from actual clinical situations. In addition, no published large-scale data have evaluated the efficacy of quetiapine in BD patients in clinical settings.
Therefore, this observational study was conducted to evaluate the therapeutic efficacy of quetiapine, which was administered for 8 weeks to patients with BD-I, most recent episode depressed, and BD-II, most recent episode depressed.
Material and methods Subjects
This multicenter study was conducted at 98 sites including university hospitals and mental hospitals in Korea from June 1, 2007 to February 28, 2008 . The study subjects were older than 18 years, and all subjects were diagnosed with BD-I, most recent episode depressed, or BD-II, most recent episode depressed, according to the diagnostic criteria of the Diagnostic and Statistical Manual of Mental Disorder, Fourth Edition, Text Revision (DSM-IV-TR). 1 The study procedure was explained to the patients who participated in this study, and only patients who submitted a written consent form were allowed to participate. Because this study was an observational study conducted in an actual clinical setting, special exclusion criteria were absent, excluding rapid cycling, and even patients with chronic diseases were allowed to participate in the study, provided they were stable based on their past history and physical examination. However, patients with severe, unstable, or acute diseases as well as those with chronic physical illnesses were excluded from the study. The study protocol was approved by an institutional review board.
Medication administration
In this study, the dose of quetiapine was flexible depending on the clinical situation. In addition, the administration of concomitant medications was not restricted. Furthermore, even medications that had been continuously administered under stable conditions without a change in dose for the treatment of physical illnesses were allowed during the study period. To evaluate therapeutic compliance, the actual uptake of drugs was examined at weeks four and eight.
Evaluation of therapeutic efficacy and compliance
The Clinical Global Impression -Bipolar (CGI-BP) scale and Montgomery-Asberg Depression Rating Scale (MADRS) were used to evaluate therapeutic efficacy.
14,15 Therapeutic efficacy was evaluated prior to the administration of quetiapine and after 4 and 8 weeks of administration.
As the main outcome measure of therapeutic efficacy, the CGI-BP and MADRS scores were compared at baseline and after 8 weeks of drug administration. In addition, the response rate ($50% reduction in the total MADRS value) and remission rate (#10 in the total MADRS value) were examined at the 4-and 8-week time points. In addition, differences in therapeutic efficacy between the BD-I and BD-II patients were examined. In addition, the numbers of patients in each CGI-BP subgroup at baseline and after 4 and 8 weeks were compared.
To evaluate therapeutic compliance, the subjective level of therapeutic compliance was examined after 4 and 8 weeks of drug administration. The patients were divided by compliance rate as follows: .75%, 50%-75%, 25%-50%, and ,25%.
Data analysis
Of the patients who completed the baseline evaluation prior to drug administration, patients who took quetiapine more than once and patients who were evaluated at least once after drug administration were included in the intent-to-treat group. The data were analyzed by the last observation carried forward method. 
Results

Demographic data and clinical characteristics
A total of 1097 BD patients were recruited for participation in this study, and 1058 patients (96.4%) completed the entire study. To elucidate the true efficacy of quetiapine, patients who exhibited poor therapeutic compliance (,75% compliance rate) after 4 or 8 weeks were excluded (n = 333). Thus, the study finally included 764 BD patients (mean age: 42.7 ± 15.6 years) consisting of 526 patients with BD-I (mean age: 41.1 ± 14.7 years) and 238 patients with BD-II (mean age: 46.3 ± 16.9 years); the difference in age between the BD-I and BD-II groups was significant (P , 0.001).
The mean duration of current depressive episode was 6.3 ± 8.8 weeks and duration of current episode was 7.9 ± 12.1 weeks in BD-II patients, which was significantly longer than in BD-I patients (5.6 ± 6.7 weeks; P = 0.006).
Psychiatric comorbidity was detected in 3.8% of the subjects (BD-I 2.7% versus BD-II 6.3%; P = 0.015). Approximately 33% of BD patients (n = 250) were admitted (BD-I 35.7% versus BD-II 26.1%; P = 0.008), and mean number of admissions was 3.1 ± 1.9 (BD-I 3.1 ± 1.9 versus BD-II 3.2 ± 2.1; not significant) ( Table 1) .
Quetiapine dose and level of psychotropic concomitant medications
The mean dose of quetiapine was initially 197.5 ± 182.5 mg/day, and it was gradually increased to 349.0 ± 231.5 mg/day by week eight. During all observation periods, the dose of quetiapine was significantly higher in the BD-I patients than in BD-II patients (P , 0.001) ( Table 2) .
The combined administration of psychotropic agents was abundant in BD patients, and the difference in total concomitant medications administered between the BD-I and BD-II groups was not significant. Nonetheless, mood stabilizers (61.0% versus 35.7%; P , 0.001) were administered more frequently in BD-I patients, but anxiolytics (22.8% versus 31.5%; P = 0.001), antidepressants (12.4% versus 42.47%; P , 0.001), and hypnotics/sedatives (8.0% versus 13.4%; P = 0.018) were more frequently coadministered to BD-II patients ( Table 3) .
Evaluation of therapeutic efficacy
The CGI-BP scores obtained at baseline, week four, and week eight were 4.3 ± 0.9, 3.5 ± 0.9, and 2.7 ± 0.9, respectively. The values were significantly lower at week four and eight than at baseline (P , 0.001). However, the difference between BD-I and BD-II patients was not significant (Figure 1) .
Moreover, when the entire patient group was divided according to disease severity and the subgroups were further divided according to CGI-BP score, the number of patients with a higher level of symptom severity was significantly submit your manuscript | www.dovepress.com
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Quetiapine in bipolar depression (#10 in the total MADRS value) were 14.9% and 42.1%, respectively (P , 0.001). However, there was no difference in the response and remission rates between BD-I and BD-II patients ( Figure 2 ).
Factors affecting the reduction of depressive symptom severity
To determine the factors independently associated with MADRS reductions at week eight, age, illness duration, number of hospitalization, MADRS score at baseline, number of concomitant medications, duration of current episode, presence of remission on previous episode, and use of antidepressants were added in the regression model. MADRS score at baseline (β = 0.612, P , 0.001), duration of current episode (β = −0.152, P = 0.001), and the presence of remission on previous episode (β = 0.111, P = 0.012) were significantly associated with improvements of depressive symptoms (Table 6 ). decreased after 4 and 8 weeks compared to that at baseline (P , 0.001). Such differences were also significant when the groups were compared after 4 and 8 weeks (P , 0.001; Table 4 ). When comparing the severity of symptoms at baseline, week four, and week eight by MADRS, there was a statistically significant decrease in severity for both the total MADRS value and every subscale score (P , 0.001). In addition, the severity of symptoms was not significantly different between BD-I and BD-II patients at baseline or after 4 and 8 weeks ( Table 5 ).
The response rates ($50% reduction in the total MADRS value) at week four and eight were 25.5% and 58.9, respectively (P , 0.001), and the remission rates submit your manuscript | www.dovepress.com
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Therapeutic compliance and the adverse events
To evaluate therapeutic compliance, the subjective level of therapeutic compliance was examined, and the results revealed compliance rates exceeding 75% after 4 weeks for 834 patients (76.0%). In addition, after 8 weeks, the compliance level exceeded 75% for 827 patients (75.4%). In excluded patients (n = 333), 30.6% of BD patients (n = 102) were admitted (BD-I 28.1% versus BD-II 35.8%; P = 0.108). In addition, there was no significant difference in compliance between the BD-I and BD-II groups after 4 and 8 weeks (Table 7) .
In total, 176 of 1097 BD patients (16.0%) felt fatigued, and 165 patients (14.9%) reported somnolence during the study period. The mean weight change throughout the study was 1.4 ± 2.6 kg.
Manic/hypomanic episodes were observed in seven cases (three cases/four cases; 0.6%) and three cases (three cases/ none; 0.3%) at week four and eight, respectively. Only four of the patients who exhibited manic/hypomanic episodes had symptom severities exceeding moderately ill according to the CGI-BP score after 4 weeks, and only one patient had to terminate quetiapine therapy. In addition, the symptoms could only be controlled by adjusting the dose of quetiapine and concomitant medications in all of the remaining cases.
Discussion
Active treatment of depressive symptoms may be very important in patients with BD because many BD patients attempt to commit suicide during the depressive episode or mixed episode including depressive symptoms, and the risk of committing suicide is 15-fold greater in BD patients than in the general population. 16 Generally, in patients with bipolar depression, the use of atypical antipsychotics was limited to patients exhibiting psychotic symptoms. However, the use of atypical antipsychotics has been accepted as a new treatment modality because recent studies have demonstrated the therapeutic efficacy of atypical antipsychotics in treating bipolar depression, regardless of the accompanying psychotic symptoms. 12, 13, [17] [18] [19] [20] In addition, the Korean Medication Algorithm Project for BD 2006 (KMAP-BP 2006) recommended the combined use of atypical antipsychotics and mood stabilizers in the treatment of BD, regardless of the presence or absence of psychotic symptoms. 10 In the current study, treatment with the atypical antipsychotic quetiapine after 4 and 8 weeks resulted in noticeable improvements in depressive symptoms in both BD-I and BD-II patients compared to the baseline findings. In addition, when disease severity was classified according to the CGI-BP score, the number of patients with more severe symptoms was decreased after both 4 and 8 weeks of treatment. In particular, such a change was observed between 4 and 8 weeks of treatment, which suggests that the therapeutic effectiveness of quetiapine continuously increased for at least 8 weeks. The improvement of depressive symptoms was consistently observed on every subscale of MADRS, and this result is consistent with the results of previous double-blind, randomized controlled trials. 12, 13 In addition, the rates of response and remission continuously increased for 8 weeks, resulting in values of 58.9% and 42.1%, respectively. These results can be considered to support the results of previous studies and indicate that quetiapine may be effective in the treatment of bipolar depression. 12, 13, 21 BD-II patients were more chronically ill, they had a greater duration of illness and spent more time in partial remission and less time in full remission. 22 In the current study, however, there were no differences in the response and remission rates measured by MADRS between the BD-I and BD-II groups throughout the entire observation period. These results were concurrent with the results of a previous naturalistic study indicating that the treatment outcome of depressive symptoms was not different between the BD-I and BD-II patients. 23 This suggested that quetiapine could be used effectively in both BD-I and BD-II patients.
The mean initial daily dose of quetiapine was 197.5 mg, and this was higher than the 50 mg/day dose of quetiapine monotherapy administered in previous studies. 12, 13 In addition, the percentage of patients treated with a combination of psychotropic agents was 73.2%, which was relatively high. This discrepancy is thought to be due to the fact that previous studies were conducted in outpatients, whereas 32.7% of the subjects in the current study were inpatients. In addition, 81.3% of the patients had a level of disease severity greater than moderately ill, and thus patients with relatively severe symptoms were more abundant in this study than in previous studies. Furthermore, previous studies were conducted as randomized controlled trials, and the primary aim of the current study was to observe patients in an actual clinical setting. The mean daily dose of quetiapine was increased slowly from the beginning of administration to 327.7 mg and 349.0 mg after 4 and 8 weeks, respectively, which is in agreement with the results of previous studies demonstrating that therapeutic efficacy was significant with daily doses of 300 mg or 600 mg. 12, 13, 21 On the other hand, throughout the entire period of observation in the current study, the dose of quetiapine was lower in the BD-II patients than in the BD-I patients; however, there was no difference in treatment outcomes. One reason may be that the ratio of combination therapy was higher in BD-II patients than in BD-I patients, and this combination therapy might be countervailing the lower dose of quetiapine.
In fact, it was found that -with the exception of mood stabilizers -combination therapy with antidepressants, anxiolytics, and hypnotics was administered more frequently to BD-II patients. This is thought to be due to the fact that the diagnosis of psychiatric comorbidity is more common in BD-II patients, 22 and in the current study, psychiatric comorbidity was more prevalent in patients with BD-II. However, there was no difference in the number of patients administered combination therapy between the two disease groups (71.7% versus 76.5%; P = 0.186), and the number of concomitant medications (β = 0.060, P = 0.165) and the use of antidepressants (β = −0.041, P = 0.253) did not affect MADRS changes.
Evaluation of therapeutic compliance in BD patients has been considered difficult. 24 BD patients tend to evaluate their own therapeutic compliance as being high, and the pill count method or the measurement of drug concentration also has limitations in the accurate evaluation of therapeutic compliance. 25 In the current study, the subjective level of therapeutic compliance was evaluated after 4 and 8 weeks of treatment, and a compliance rate exceeding 75% was observed for approximately 70% of the study population; thus, the rate of therapeutic compliance was higher than in previous studies. 26, 27 This is thought to be attributable to several factors, including the fact that the current study was an observational study allowing for the dose of quetiapine to be adjusted freely, the lack of restriction on the use of concomitant medications, the large percentage of inpatients in the study population, and the relatively short period of observation.
It has been reported that in the treatment of BD, quetiapine tends to exert antidepressant effects with mild adverse events. In the current study, the level of adverse events was not evaluated systemically, but the rates of fatigue, somnolence, and dropout were 16.0%, 14.9%, and 3.6%, respectively. This result was comparable to those of previous studies. 11, 28, 29 However, the detected dropout rate was extremely low compared to the rate of 16.0% observed in the monotherapy group administered a comparable daily dose (300 mg). This arose from the lack of strict restriction in the protocol. Conversely, one of the difficulties encountered in the treatment of bipolar depression is manic/hypomanic switching. In the current study, the incidences of manic/ hypomanic episodes after 4 and 8 weeks were 0.6% and 0.3%, respectively, which were lower than those reported previously. 12, 13, 21 Although the current study was an openlabel observational study, the research protocol was not strict, and the study was conducted with a relatively short period of observation; these results suggest that quetiapine could be used safely for the treatment of bipolar depression from the viewpoint of adverse events.
This was a large-scale study to examine the therapeutic efficacy of quetiapine in patients with BD-I and BD-II depression in an actual clinical setting. However, this study has several limitations. A structural interview was not performed. It was an open-label observational study permitting the flexible adjustment of the dose of quetiapine and the use of concomitant medications, and thus the control of variables contributing to the improvement of symptoms was difficult. Also, the investigation of adverse events was not systematic in this study. However, the use of a detailed checklist for adverse events was beyond the scope of this paper. Therefore, additional studies for the safety of quetiapine will be needed.
Conclusion
The results of this study demonstrated that the treatment of BD-I and BD-II depression with quetiapine for 8 weeks had significant antidepressant effects in an actual clinical setting, and the therapeutic efficacy improved with time, with minimal manic switching. In addition, the clinical improvement was similar in both BD-I and BD-II patients. However, the mean dosage of quetiapine was lower in BD-II patients throughout the observational periods, and the combination therapy with antidepressants, anxiolytics, and hypnotics was more frequently administered to BD-II patients.
